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A Descriptive Analysis of the Barriers to Incorporate STEM Concepts for 4-H Leaders and FFA Advisors into Livestock Projects 

Introduction/Need for Research

Pressure has been placed on all levels of education to implement the science, technology, engineering, and mathematics (STEM) integration initiative. STEM is intended to help students enhance their knowledge and understanding of STEM subjects through interconnected-subject, contextual education.  Agricultural education programs offer students the opportunity to increase STEM knowledge through participation in a livestock SAE project (Rusk, Summerlot-Early, Machtmes, Talbert, & Balschweid, 2003). Grounded in science and mathematical principles, raising livestock provides students with firsthand experience in animal anatomy and physiology, genetics, nutrition, health, marketing, accounting, and record keeping, all of which are related to STEM concepts (Gamon, Laird, & Roe, 1992; Melodia & Small, 2002). The purpose of this study was to identify potential barriers that prevent STEM concepts from being incorporated into 4-H and FFA livestock programs. 

Conceptual Framework

	Integrating STEM concepts into career and technical education programs, such as agricultural education, provides “career preparation, skill development, and lifelong learning” (Brand, 2003, p. 3). As the expectations of agricultural education programs shift from preparation for students to return to the farm to preparing students for college, agricultural education teachers also have a responsibility to increase the scientific and technological nature of agricultural education (Budke, 1991). Sawer (1987) stated that developing animal science knowledge and gaining life skills are important for students to learn through participation in beef, sheep, and swine projects. Sawer (1987) found that 75% of students utilized the knowledge and skills gained through participation in a livestock project to care and maintain another livestock animal. Similarly, Rusk et al. (2003), found that 4-H members who exhibited livestock “have higher skill levels in the areas of animal health care, animal grooming and animal selection” (p. 9). Rusk’s study is one of the few attempts to take deeper look into the link between STEM concepts and junior livestock projects.

Methodology

	This was one part of a broader three round descriptive study that utilized survey research design using the Delphi technique to identify STEM concepts in junior livestock projects. The Delphi method allows an expert panel to identify, react to, and assess differing viewpoints on the same subject (Turoff, 1970). A panel was created including college professors, agricultural educators, extension personnel, livestock evaluation experts, and livestock producers from across the country to represent a population which encompassed the wide variety of regions and livestock species. The panel was comprised of a purposive sample of 26 livestock project experts. The open ended question used to solicit responses for the study was: “What barriers, if any, do you believe prevent the incorporation of STEM concepts into 4-H and FFA programming and instruction?” Round one yielded a 96% response rate. Round two asked panelists to rate the level of agreement on barriers. 

Results/Findings

	23 livestock project experts responded to the open-ended question on barriers to STEM incorporation resulting in an 88% response rate. Table 1 shows mean scores for specific barriers identified by the panel of experts. 

	Table 1
Barriers to the Incorporation of STEM Concepts in Junior Livestock Projects (N = 23)

	
	Mean

	Barriers preventing incorporation of STEM 
	

	     No standardized curriculum
	4.87

	     Lack of understanding of leader/advisor
	4.87

	     Lack of time
	4.52

	     Leaders/advisors not willing to change
	4.48

	     Lack of facilities
	4.13

	     Higher cost
	4.00

	     Lack of student engagement
	3.83


Note. Scale: “1” = “Strongly Disagree,” “2” = “Disagree,” “3” = “Somewhat Disagree,” “4” = “Somewhat Agree,” “5” = “Agree,” “6” = “Strongly Agree.”


Conclusions, Implications, Recommendations

Panelists did not perceive cost, facilities, lack of student engagement, lack of understanding of leader/advisor, lack of standardized curriculum, leaders/advisors not willing to change, or lack of time as barriers which prevent the incorporation of STEM concepts into 4-H and FFA programming and instruction. Is there disconnect between STEM integration and curriculum development for 4-H and FFA programming? According to the panel of experts, no barriers exist. Further inquiry is needed to validate this phenomenon. 
Additionally, experts agree that lack of facilities does not create a barrier for agriculture instructors and 4-H programmers to implement STEM concepts. Does this mean 4-H and FFA programs as a whole have adequate facilities? Are students with livestock projects already equipped with facilities to address this need? Additional research is needed to determine the need/quality of facilities available for STEM instruction. Perhaps the greater challenge from this study is how to market STEM integration to youth program leaders and instructors. One solution possibly lies in identifying programs that effectively incorporate STEM into their programming and showcase them as models of innovation for the development of STEM education and research. Professional development efforts for Extension agents as well as agricultural education teachers could focus on STEM integration as it relates to junior livestock supervision. This could enhance the learning outcomes of junior livestock projects and provide a platform for sharing best practices related to STEM instruction. 
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